Farnesyltransferase inhibitors and their potential in the treatment of breast carcinoma.
The proto-oncogene Ras requires localization to the intracellular surface of the cellular membrane to exert its mitogenic effects. This subcellular localization is dependent on post-translational modification of the Ras protein, which results in the covalent addition of a lipid hydrophobic moiety to the carboxy-terminal. This post-translational processing is catalyzed by the enzyme farnesyltransferase. This enzyme adds a 15-carbon farnesyl group to the sulfur atom of the cysteine residue in the carboxy-terminal end of the Ras protein. Specific inhibitors of farnesyltransferase have been generated to block the mitogenic function of Ras. These inhibitors can also prevent the post-translational modification and function of many other farnesylated proteins. These include the centromere-associated proteins CENP-E and CENP-F, RhoB and E, the nuclear lamins, and Rap2. Preclinical studies indicate that these agents have a broad spectrum of antitumor activity, blocking proliferation and inducing apoptosis. The lead compounds currently in clinical development are R115,777 and SCH66336. Clinical trials have shown that these compounds can be safely administered, with favorable therapeutic indices, allowing the administration of biologically active doses of drug. Recent phase II clinical trials in patients with metastatic breast carcinoma have shown that R115,777 has reproducible single-agent activity, with activity being predominantly seen in patients with HER2-positive disease. Studies evaluating combined signal transduction blockade with trastuzumab and R115,777 are therefore being pursued, with a phase I study indicating that full-dose R115,777 can be safely administered with full-dose trastuzumab. Efficacy studies of this combination in patients with metastatic breast carcinoma are ongoing. Taxane and farnesyltransferase inhibitor combinations are also being evaluated because preclinical studies suggest that these classes of anticancer agents may be synergistic. Randomized clinical studies investigating the clinical benefits of farnesyltransferase inhibition, with or without a taxane and trastuzumab, in patients with treatment-naive HER2-positive metastatic breast carcinoma are now warranted.